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THESIS ABSTRACT 
Frydendall, Merrill. 1960. Seasonal movement and activity of small rodents 
in four different ecological areas. 
This investigation was conducted in the mixed-prairie association 
near Hays, Kansas. The principal purpose was to study seasonal movement, 
activity and species composition of small rodents in four different 
ecological areas. These four different habitats were: a non-grazed prairie, 
commonly referred to as the relict area; a moderately grazed pasture; a 
shelterbelt; and a streambank association. 
Live trapping was used in all four areas so that individuals could 
be captured, marked, released and recaptured to obtain the data desired. 
With the use of live traps the biota was only slightly disturbed and 
data was gathered which would have been impossible to obtain with snap-
traps. 
Eight species of small rodents were reco~ded in this investigation. 
These were: prairie deer mouse (Peromyscus maniculatus luteus); hispid 
cotton rat (Sigmodon hispidus texianus); western harvest mouse (Reithro-
dontomys megalotis duchei); prairie vole (Microtus ochrogaster haydeni); 
thirteen-lined ground squirrel (Spermophilus tridecemlineatus arenicola); 
white-footed mouse (Peromyscus leucopus aridulus); coarse-haired pocket 
mouse (Perognathus hispidus paradoxus) ; and house mouse (Mus musculus). 
Of these eight species seven had been previously reported from this area. 
The white-footed mouse was first captured in this area during this in-
vestigation. 
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In all four ecological areas under investigation it was found that 
the small mammals were most abundant during the surmner season. In all 
areas except the moderately grazed pasture there was a decrease in the 
populations of the small rodents during the fall and a low was reached 
during the winter and early spring. The populations of the moderately 
grazed pasture remained more or less constant, with only minor fluctua-
tions, throughout all four seasons. On the shelterbelt and streambank 
trapping areas there was no spring increase in the abundance of the small 
mammals from the winter low. This was probably due to snow which remained 
on these two areas from the middle of January to the last of March. Snow 
remaining on the ground for such a length of time would possibly eradicate 
many individuals through exposure, and cause them to die of starvationo 
Considerable information was recorded in regard to seasonal activities 
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Small rodents do very little damage to the prairie vegetation . How-
ever, over a period of years considerable vegetation will be consumed by 
these mammals. If in the future a~l vegetation would be needed to sustain 
the human population an investigation such as t his would be valuable in 
controlling small rodents. 
The four different ecological areas used for this investigation were 
located in the mixed prairie association, near Hays, Kansas. 
The mixed prairie association, bordered by the true prairie on the 
east and the short grass plains on the west, contains numerous habitats. 
These habitats vary from the short grass communities found in the more 
xeric areas to the wooded post-climax connnunities located mainly along the 
streams. 
The foundation for ecological studies, especially near Hays, Kansas, 
was provided by Albertson (1937) and later studies by him (193~, 1939, 
1943, 1945) added still further data. Studies by Albertson and Weaver 
{1942), Hopkins, et al. (1952), Tomanek and Albertson (1953) and Weaver 
and Albertson (1956) provided further information valuable to ecological 
investigations in this area. Pertinent zoological publications of this 
area were those of Allen (1940), Black (1937 ), Brown (1945, 1946, 1947), 
Cockrum (1952), Hall (1955), Hibbard (1944), Martin (1960), Riegel (1941, 
1942) and Wooster (1931, 1935, 1936, 1938, 1939). 
The purpose of this investigation was to study seasonal changes of 
distribution, activity and species composition of small mammals on selected 
sites near Hays, Kansas. Life history studi es of the species of small ro-
-
dents captured were used to aid in explaining the data collected. Other 
purposes of this study were to provide a basis for further consideration 




The principal method used to study the abundance and distribution of 
small mammals of the four ecological areas was live trappingo Traps used 
in the relict area (ungrazed prairie) were similar to those described by 
Fitdl (1950). Traps used in the other three areas (shelterbelt, stream-
bank association and moderately grazed pasture) had a larger runway which 
was- inserted into a number five can rather than being attached to a num-
ber ten can (Fig. 1). Dice (1931) discusses the advantages and disad-
vantages of live trapping in studying the distribution and abundance of 
small mammals. Live traps are more effective in trapping small mammals 
without injury, and disturb the biota less than snap-trapping (Cockrum, 
1947). During the winter months cotton was placed in the traps to aid 
in protecting the captured mammals from the cold. Ba.it used was scratch 
grain, purchased at a local elevator. 
In all four areas traps were set in a grid fashion. Due to the 
varying sizes of the habitats, however, different distances between grid 
lines were used. 
Individuals captured were marked by toe clipping for future identifi-
cation and released (Fitch, 1952). Pertinent data were recorded on cards, 
with a separate card for each individual. 
Traps were in operation from six to eight consecutive days of each 
month of the study period (July 1959 through May 1960). However, due to 
inclement weather no trapping was accomplished in January. Due to the 
drifting of snow it was impossible to operate the traps on the stream-
bank association and shelterbelt trapping areas in either February or 
March. 
Fig. 1. Modification of live trap described by 
Fitcn (1950), used on the streambank as-
sociation, shelterbelt and moderate~y 
grazed pasture trapping areaso 
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Habitat preferences were analyzed by testing the hypothesis of random 
distribution; signifi,cant deviations were interpreted as positive or nega-
tive preferences . Centers of activity were used to distinguish the com-
nnmity in which the small mammals were found . 
Basal cover and composition of the grassy vegetation of the relict 
area and moderately grazed pasture were determined by the point system 
(Coupland, 1950; Clarke et al. , 1942). Other non-grassy vegetation was 
estimated for frequency and abundance as described by Weaver and Fitz-
patrick (1934). On the shelterbelt and stream.bank association frequency and 
abundance of all vegetation was estimated as described by Weaver and Fitz-
pa trick (1934) . 
The trapping period was divided into four seasons, as follows: 
spring - February, March and April; swnmer - May, July, August and Sep-
tember; fall - October and November; winter - December and January. 
These divisions were based on the patterns of veget ative growth and pat-
terns of variation of climatic factors. 
Nomenclature for broad leaved herbaceous vegetation follows Rydberg (1932) 
while grassy vegetation follows Hitchcock and Chase (1950). Nomenclature 
for trees follows Dickens et aJ. . (1928) and mammals, Hall (1955). 
CLIMATOLOGICAL DATA 
The portion of the mixed prairie in which this investigation was 
conducted is located in the 20 to 25 inch rainfall belt. 
Data used in compiling this section were obtained from the Hays section 
of the Kansas Climatological Data (1959 and 1960). 
During the investigation period, July 1959 through May 1960 with the 
exception of January 1960, a total of 21.85 inches of precipitation was 
received, showing a deviation from the normal of 3.88 inches for this period 
of time (Table I). Of the total precipitation only 9.94 inches came during 
the days in which the traps were in operation. 
From November 1959 through March 1960 a total of 41.0 inches of snow 
was received (Table II)o Of this total 31.5 inches were received in the 
months of February and March, with only 9.5 inches being recorded for the 
other three months. During February and March there was a continuous per-
iod of 36 days, from February 20 to March 26, in which there was a cover of 
snow on the ground. Also, with the exception of one day, February 19, 
there was a span of 46 continuous days in which snow remained on the ground. 
During this time the depth of the snow ranged from a trace to 20.5 inches. 
The min:ilnum and maxirm.un temperatures are given in Table III for the 
•days in each month that the traps were in operation. The hottest days 
during the trapping period were August 21 and 22, when the maximum tempera-
ture reached 100° Fahrenheit. The coldest days, while the traps were in 
operation, were recorded i n November. On November 14 the minimum tempera-
ture was one degree below zero Fahrenheit. On two other days, November 15 
and 17, min:ilnum temperatures recorded were one degree above zero Fahrenheit. 
August was the month in which the highest average min:ilnum and maximum 
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Table I. Amount of precepitation received during trapping days and 
totals and departures from the mea.m for the month. Amounts 
given in inches. 
Month July Aug. Sept. Oct. Nov. Dec. Feb. Mar . Apr. May 
Day 
1 .37 0 
2 0 
3 0 
4 0 5 . 67 
6 0 
7 0 
8 0 0 
9 0 0 0 
10 0 0 .17 0 
11 ~01 0 0 0 0 
12 .17 0 0 0 0 
13 0 T T .25 14 1.05 0 0 0 
15 .01 0 0 0 
16 0 0 0 0 
17 0 .04 0 0 
18 0 2.16 0 0 0 
19 0 0 0 0 0 
20 0 0 0 0 0 .13 
21 0 . 89 0 0 0 .16 
22 0 0 0 0 0 
23 0 .30 T 0 0 
24 ~04 ~44 0 0 
25 .97 .21 .98 
26 T 0 .03 
27 0 0 
28 0 0 
29 0 .05 
30 0 . 84 
31 0 
Total 3.62 2.25 4.96 3. 73 0.03 0 .17 1.21 0.94 2.34 2. 87 
Dep. 
from 
mean 1.07 -.67 2.48 2.51 -.91 -.43 .53 -.20 .41 -.91 
Total inches of precepitation 21 . 85 
Total departure from the mean 3.88 
Table II. The amount of snow received during the winter, also 
showing the accumulative amounts of snow on the 
ground. Amounts are shown as: A - accumulation and 
D - daily amounts, given in inches . 
Month Nov. Dec. Jan. Feb. Mar . 
Day 
D A D A D A D A D A 
1 3.0 15.5 2 5.o 20.5 
3 13.0 4 13.0 5 T 13.0 6 13.0 
7 11.5 8 11.5 
9 10.5 10 1.0 1.0 10.0 11 1.0 10.0 12 1.0 9.0 
13 0.5 7.0 14 T 2.0 9.0 
15 1.5 1.5 2.0 2.0 2.0 10.0 16 1.5 1.0 4.o 14.0 
17 5.o 6.5 o.5 14.0 18 1.5 8.o T 12.0 
19 8 .0 9.0 20 8.0 1.0 1.0 8.0 
21 8.0 5 .o 6.0 7.5 22 8.0 6.o 5.o 
23 T 8.o 5.0 11.0 3.5 
24 8.0 11.0 2.0 
25 7.0 11.0 1.0 
26 6.0 11.0 T 
27 1.0 1.0 5.0 11.0 
28 .5 .5 5.0 1.0 12.0 
29 3.0 o.5 12.5 30 2.0 
31 T 
Total In. .5 1.0 8.0 15.5 16.0 41.0 
8 
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Table III. Daily minimum and maximum temperatures for days traps were 
in operation and average minimum and maximum temperatures 
for the months dur:ing the investigation. Figures are given 
in degrees Fahrenheit. 
Month July Aug. Sept. Oct. Nov. 











10 84 54 
ll 87 55 60 35 
12 88 61 57 36 
13 83 63 70 39 52 25 
14 82 62 58 39 59 29 
15 82 66 69 42 70 33 
16 78 60 88 50 83 46 67 33 
17 82 67 67 51 62 29 47 33 
18 96 70 58 50 59 33 46 15 
19 97 70 70 55 73 36 20 -1 
20 96 74 88 66 80 39 28 1 
21 100 74 90 61 71 43 43 9 
22 100 72 89 62 73 50 18 1 
23 94 69 76 54 67 49 l.µ. 8 
24 95 67 72 55 67 39 64 21 
25 70 53 45 22 
26 79 53 58 25 
27 72 48 
28 79 51 
29 67 44 
30 
31 
Ave. 86.7 61.6 95.2 68.1 80.8 53.5 64.1 39.1 51.0 20.6 
10 
Table III. (Cont.) 
Month Dec. Feb. Mar. Apr. May 
Max. Min. Max. Min. Max. :Min. Max. Min. Max. Min. 
Day 
1 75 33 57 35 
2 69 44 
3 73 52 
4 76 55 
5 69 52 
6 47 27 
7 47 26 
8 59 33 
9 56 37 62 37 
10 38 17 60 34 
11 25 8 81 40 
12 24 8 71 47 
13 73 51 
14 69 41 




19 53 20 
20 43 21 69 46 
21 38 22 67 41 
22 49 16 77 50 
23 47 16 88 65 
24 33 17 85 63 
25 91 55 
26 61 30 78 47 
27 75 37 
28 75 46 
29 82 49 
30 55 31 47 32 
31 69 40 
Ave. 49.3 23.3 31.7 13.5 38.3 19.3 69.2 42.3 73.3 48.1 
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temperatures were recorded . During August the average maxi.mum temperature 
was 9502° and the average mininrum temperature was 68 .1° Fahrenheit . Feb-
ruary was the month in which the lowest average minimum and maximum temp-
eratures were recorded . The average maximum temperature for February was 
31.7° Fahrenheit and the average min:illlum temperature was 13.5° Fahrenheit. 
DESCRIPI'ION OF AREAS 
Relict Area 
The relict area was an ungrazed prairie of approximately 35 acres 
lying 1.5 miles southwest of Hays, Kansas. The legal description is the 
southwest one-quarter of the south one-half of section 21, T-13S, R-lBW'. 
This prairie has belonged to Fort Hays Kansas State College since 1902 
and before this was pa.rt of the Fort Hays Military Reservation. The area 
has been undisturbed for approximately 58 years, except for sporadic 
grazing, since the disappearance of the native ungulates. 
The trapping plot located within the relict area was 1,000 feet long 
and 250 feet wide, taking in an area of approximately 5.73 acres (Fig. 2). 
Here there were five lines of traps, each line containing 20 traps, set 
in a grid with 50-foot intervals. 
Within the trapping area five communities were identified on the 
basis of their grassy composition. These werP big bluestem, little blue-
stem, western wheatgrass, mixed-grass, and weed communities. 
The big bluestem community was located on the upper hillsides of the 
area and covered approximately 1.59 acres (Fig. 3). The basal cover of 
the big bluestem community was 11.4 per cent. Big bluestem (Andropogon 
gerardi) was domi,1ant in this community; its frequency was 51. 7 per cent 
and it made up 60.3 per cent of the grassy vegetation. Little bluestem 
(Andropogon scoparius) had a frequency of only 4.5 per cent but comprised 
12.8 per cent of the composition. Other grasses, of which each made up 
approximately 10 per cent of the composition, were side-oats grama (Bouteloua 
curtipendula) and blue grama (Bouteloua gracilis). 
Figo 2. View of the relict area trapline from the 
western end . In the foreground is a small 
western wheatgrass conmru.nity. Below the 
western wheatgrass is the mixed coIIlIIlllnity. 
The weedy draw can be seen bisecting the 
trapline . 
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Fig . 3. Big bluestem comrmmity in the immediate 
foreground . A small pg. tch of switch grass 
(Panicum virgatum) can be seen in the 
middle left-hand side of the photograph. 
A live trap is pictured in the near mid-
dle of the picture . 
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In the big bluestem community there were listed 77 species of non-
grassy vegetation. The s~cies found most abundantly over the entire com-
munity were wild alfalfa (Psoralea tenuifl.ora), lead plant (Amorpha canescens) 
and soapweed (Yucca glauca). 
A snall area of 0.24 acres located on a rocky break on a west-facing 
slope was designated as the little bluestem comrmmity (Fig. 4). The 
basal cover of this community was 14. 7 per cent. Little bluestem was the 
dominant grass. Its frequency was 47 .5 per cent and it made up 61.4 per 
cent of the grassy composition. Big bl uestem, with a frequency of 25. 8 
per cent, made up 19.8 per cent of the composition and the remaining percent-
age of the composition was composed of side-oats grama and blue grama. 
Within the little bluestem cornnnmity 44 species of non-grassy vegeta-
tion were identified. Of these 44 species, snake root (Echinacea angusti-
folia), rigid-leafed goldenrod (Solidago rigida), sensitive briar (Morongia 
uncinata) and serrate-leafed evening primrose (Meriolix seITUlata) were 
most common. 
The western wheatgrass community, lying across the bottom of a west-
facing slope, occupied an area of 0.69 acres (Fig. 5). This comnrunity had 
a basal cover of 12.8 per cent and was dominated by western wheatgrass 
(Agropyron smithii), with a frequency of 48 .0 per cent. It made up 53 .1 
per cent of the grassy composition. Other grasses of importance in this 
conmrunity were blue gram.a, with a frequency of 10.0 per cent, producing 
l4.1 per cent of the composition and buff~o grass (Buchloe dactyloides), 
making up 20.3 per cent of the composition and having a frequency of 20.0 
per cent. 
Fig. 4. Little bluestem comrmmity on the break. 
Rocky break and open cover can be seen in 
the upper one-quarter of the photograph. 
On the left-hand side is a portion of the 
mixed-grass comnru.nity. 
16 
Fig. 5. Western wheatgrass connnunity, lying across 
the bottom of a west-facing slope. ~ome 
side-oats grama (Bouteloua curtipendula) 
can be seen in the foreground. 
17 
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In this comnrunity 47 species of non-grassy vegetation were recorded. 
Those found most commonly were: wild alfalfa, Missouri goldenrod (Soli-
dago glaberrima), western ragweed (Ambrosia psilostachya) and many-flowered 
aster (Aster multiflorus) . 
The largest portion of the trapping area, 2.29 acres, was the mixed-
grass community, lying on the east and west-facing slopes (Fig. 6). The 
basal cover of this comrmmity was 13.9 per cent. Big bluestem, having a 
frequency of 41.7 per cent and producing 47.8 per cent of the composition, 
and little bluestem., with a frequency of 37.2 per cent, making up 34.7 
per cent of the composition, were the two major grasses of this communit y~ 
Other grassy vegetation of lesser composition, but of importance, were 
side-oats gram, blue grama, western wheatgrass and switch grass (Panicum 
virgatum). 
Ninety-four species of non-grassy vegetation were listed in t he mixed-
g-rass community. Of these 94 species seven were most common: lead plant, 
wild alfalfa, sensitive briar, western ragweed, many-flowered aster, wavy-
leafed thistle (Cirsium undulatum), and annual sunflower (Helianthus 
annuus). 
The remaining 0.92 acres of the study acres was t he weed community 
(Fig. 7). This community lay i n a draw which bisect ed t he t r apping area. 
It was once a typical lowland community (Albertson, 1937) but, due to the 
dusting of 1930 1 s and breaking of a pond dam i n an adjacent pasture i n 1951 
which was not repaired for several years, the ar ea was heavily silted. As 
a result a weed community developed. Since t he repair of the pond dam, 
however, typical lowland grasses are moving ba ck, progressively decr easing 
the size of the weed comnmnity. 
-
Fig. 6. Mixed- grass connrrunity, lying on an east-
facing slope . Big bluestem (Andropogon 
gerardi) and side-oats grama (Bouteloua 
curtipendula ) can be seen in the foreground. 
Bunches of little bluestem (Andropogon 
scoparius) are visible on t he central left 
hand side of the photograph . A patch of 
switch grass (Panicum virgatum) can be seen 
in the upper left-hand corner . 
19 
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Fig. 7. Weed conmnmity lying in the draw bisecting 
the trapping area. Switch grass (Panicum 
virgatum) is visible under the upper layer 




Basal cover of this area was only 5. 2 per cent. Big bluest em, with a 
frequency of 16.0 per cent, made up 48.1 per cent of the composition and 
western wheatgrass, having a frequency of 13.0 per cent, produced 30.8 per 
cent of the composition. Other grasses of :ililportance were switch grass, 
tall dropseed (Sporobolus asper) and plains bluegrass (Poa arida). How-
ever, the most abundant grass was the weedy annual, Japanese brome (Bromus 
japonicus). 
Fifty si:ecies of non-grassy vegetation were recorded :in this commun-
ity. The most important of these were: western ragweed, annual sunflower, 
giant ragweed (Ambrosia trifida), purple poppy mallow (Callirrhoe involu-
crata), iron weed (Vernonia baldw:ini), and wild lettuce (Lactuca ludovici-
ana). 
Streambank Association 
The streambank trapping area was located on Big Creek, just west of the 
Fort Hays Kansas State College camp.is (Fig. 8). The legal description is 
the southeast one-fourth of the south one-half of section 14, T-13S, R-lBW . 
This area showed a more or less three-layered habitat, with tall trees 
producing the upper layer, taller forbs such as the annual sunflower making 
up the middle story, and grassy vegetation such as Japanese brome filling 
in the lower layer (Fig. 9). 
Due to the small size of the area, only 20 live traps were set in a 
grid. The rows were 25 feet apart and the traps were set at 50-foot inter-
vals. 
The dominant trees on this area were box elder (Acer negundo) and 
green ash (Fraxinus lanceolata). However, these were small in stature. 
-
Fig. 8. View of the streambank trapping area on the 
far side of the creek. Hig trees in the fore-
ground are American elm (Ulmus americana) . 
22 
Fig. 9. Streambank trapping area, showing the three-
layered vegetation. The trees pictured are 
honeylocust (Gleditsia triacanthos); the 
taller forbs at the bottom of the picture are 
giant ragweed (Ambrosia trifida); the grassy 
vegetation in the lower left-hand corner is 
Mexican muhly (Muhlenbergia mexica.na). 
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The greatest portion of the canopy was formed by American elm (Ulmus ameri-
~) and Honeylocust (Gleditsia triacanthos). Other woody vegetation was 
mulberry (Marus rubra) and wild grape (Vitis vulpina). 
The most abundant forbs were fireweed (Kochia scoparia), giant rag-
weed, tall dock (Rumex altissimus) and maple-leafed goosefoot (Chenopodium 
gigantospermum) . Other forbs which were not as abundant but afforded some 
cover and possibly food for the small rodents were annual sunflower, late 
flowering goldenrod (Solidago serotina), climbing false buckwheat (Polygo-
scandens), mule's tail (Leptilon canadense), wild gourd (Pepo foetidis-
simus) and rosinweed (Silphium integrifoliu.m). 
Grasses dominant in this area were Canada wild rye (Elymus canadensis) 
and Mexican muhly (Muhlenbergia mexicana) . Other grassy vegetation in-
cluded western wheatgrass, Japanese brome and green foxtail (Setaria viri-
dis). 
Shelterbelt 
The shelterbelt used in this investigation was located on the Fort 
Hays Kansas State College farm, near the maintenance building, one-half 
mile west of Hays, Kansas (Fig. 10). The legal description of this area is 
the southeast one-fourth of the south one-half of section 15, T-13S, R-18W". 
The area between the rows of trees was disced during the summer of 
1958, producing a situation where there were many early stage succession 
grasses and forbs growing. The north one-half of the trapping area had 
grown up to a heavy stand of weedy forbs (Fig. 11), while the south one-half 
of the trapping area was clear of heavy weedy growth (Fig. 12). 
Fig. 10 . Distant view of the shelterbelt trapping 
area . Darker trees are eastern red cedar 
(Juniperus virginiana) and the tall trees 
are Chinese elm (Ulmus parvifolia). 
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Fig. ll . Inside view of the north end of the shelter-
belt, showing the heavy growth of annual 
grasses and weeds . Green foxtail (Setaria 
viridis ) can be seen in the foreground . 
Trees on the left are honeylocust (Gleditsia 
triacanthos) and the tree on the right is 
Russian olive (Elaeagnus angustifolia). 
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Fig. 12. Inside view of the sout h end of the shelter-
belt, showing the small amount of annual 
grasses and weeds o Trees on the right are 
Chinese elm (ill.mus pa.rvifolia) and those on 
the left are Russian olive (Elaeagnus 
angustif olia) • 
27 
28 
The shelterbelt contained five rows of trees . There were one row of 
tamarix (Tamarix pentandra), one row of a mixture of honeylocust and Chinese 
elm (Ulmus parvifolia), one row of Russian olive (Elaeagnus angustifolia) 
and two rows of eastern red cedar (Juniperus virginiana). 
In this trapping area there were 50 live traps. Due to the width of 
the shelterbelt the rows were set 25 feet apart and the traps were spaced 
at .50-foot intervals. One line of traps was located in the row of trees 
containing honeylocust and Chinese elm and the other line of traps was lo-
cated in the inner row of the eastern red cedars. 
A total of 17 species of grasses was recorded on the area. Most of 
these were early succession annuals or short-lived perennials. The grassy 
vegetation most abundant here was Japanese brome, windmill grass (Chloris 
verticillata), sand dropseed (Sporobolus cryptandrus), witch grass (Pani-
capillare), stink grass (Eragrostis cilianensis) and green foxtail. 
The only perennial grasses found on the area were located in the rows of 
trees where they were not in danger of being killed by tilJ.age. Side-oats 
grarna, switch grass and marsh rnuhly (Muhlenbergia racemosa) were the only 
perennial grasses recorded in the trapping area. 
Sixteen species of forbs were identified on the area. The species 
found most abundantly over the area were fireweed, mule I s tail, annual sun-
flower and Russian thistle (Salsola pestifer). 
Moderately Grazed Pasture 
The moderately grazed pasture was an area of approximately 26 acres 
lying one mile southwest of Hays, Kansas. The legal description is the 
northwest one-fourth of the north one-half of section 23, T-13S, R-18W". 
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This pasture is a part of the Fort Hays Kansas State College farm and 
is used during the spring, summer and fall as a grazing area for the college 
dairy cattJ.e. In the spring of 19Ll the pasture -was reseeded to a mixture 
of native grasses. The draw which ran diagonally through the trapping area 
was seeded to a mixture of 30 pounds of western wheatgrass, 20 pounds of 
Canada wild rye, 10 pounds of switch grass and five pounds of plains bris-
tlegrass (Setaria macro stachya). This was sown at the rate of 10 pounds 
per acre . The north and south hillsides were seeded to Hereford Texas 
strain blue grama at the rate of 10 pounds per acre. 
The trapping plot located within the rooderately grazed pasture was 500 
feet long and 250 feet wide, taking in an area of an,roximately 2.87 acres. 
Fif'ty live traps were set in a grid with 50-foot intervals (Fig. 13). 
Within the trapping area three comnru.nities were identified on the ba-
sis of their grassy composition. These were mixed-grass, western wheat-
grass and weed comnunities. 
The mixed-grass oommuni ty was located on the north and south-f acing 
slopes and made up approximately 1 .84 acres (Fig. 14). The basal cover of 
the mixed-grass conmunity was 29.0 per cent. Blue grama, with a frequency 
of 61 . 7 per cent, ma.de up 53.3 per cent of the composi tion. Buffalo grass, 
having a frequency of 15.0 per cent, made up 20.1 per cent of the composi-
tion. Other grasses of importance, but making up only a small part of the 
composition, were switdl grass, side-oats grama, western wheatgrass and 
windmill grass. 
A total of 36 species of non-grassy vegetation was recorded on this 
area. The most co:rmnon species were western ragweed, many-flowered aster, 
Fig. 13 . View of the moderately grazed pasture 
trapping area, taken from the north end. 
Short grass, buffalo grass (Buchloe 
dact{ioides) and blue grama (Bouteloua 
grac· is) , is dominant in the foreground. 
The forb visible in the foreground is many-
floi.'vElred aster (Aster mul tiflorus). The 
weedy draw can be seen bisecting the trap-
ping area . 
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Fig. 14. View of the mixed-grass community, looking 
westo Side-oats grama (Bouteloua curtipen-
dula), blue grama (Bouteloua gracilis) and 
buffalo grass (Buchloe dactyloides) are 
visible in the foreground. A p-3.tch of switch 
grass (Panicu.m virgatum) can be seen in the 
upper right-hand cornero 
/ FORSYTH L!BP;Y: I 
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gumweed (Grindelia squarrosa), Kansas sage (Artemisia kansana) and foetid 
marigold (Boebera papposa). 
The western wheatgrass conmrunity occupied o.80 acres across the bottom 
of the north and south-facing slopes, bordering the draw (Fig. 15). Basal 
cover in this community was 16 .6 per cent. Western wheatgrass had a fre-
quency of 63.8 per cent and made up 62.4 per cent of the composition. Ano-
ther important grass in this connnunity was blue gra.ma, which made up 21.8 
per cent of the composition and had a frequency of 21.8 per cent. Other 
grasses of importance , but of lesser composition, were switch grass and 
side-oats grama. 
Twenty-six forbs were recorded in this community. Many-flowered aster, 
Kansas sage, western ragweed and false prairie boneset (Kuhnia glutinosa) 
were found most commonly in this community. 
The draw which bisected the trapline made up the weed connnunity (Fig. 
16) • The basal cover was 19. 2 per cent, and o:nly two grasses made up the 
grassy composition. However, the weedy annual Japanese brome was abundant 
throughout this community. Switch grass, with a frequency of 50.0 per cent, 
made up 64.6 per cent of the composition and western wheatgrass made up 
35.4 per cent of the composition, with a frequency of 46.7 per cent. 
A total of 19 species of non-grassy vegetation was reoorded on this 
area. Of these 19, six were found most common. These were western rag-
weed, giant ragweed, annual sunflower, fireweed, slender-leafed ground 
cherry (Physalis lanceolata) and tall dock. 
Fig. 15. Western vmeatgrass community 
located near the bottom of a 
north-facing slope. The weed 
community can be seen in the 
upper left-hand corner. 
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Fig. 16. Weed comnru.nity lying in the 
draw which bisected the t rap-
ping area. Switch grass 
(Panicum virgatum) can be seen 
throughout the area. The weeds 
visible above the switch grass 
are giant ragweed (Ambrosia 
trifida). The western wheat-
grass comrnuni ty can be seen on 




According to Hall (19.55) there are 16 species of small rodents in 
Ellis County. Eight species were recorded in this investigation. Of these 
eight species seven were listed by Hall (195.5). The remaining species, 
white-footed mouse (Peromysrus leucopus aridulus), was recorded for the 
first time in Ellis County (Frydendall, 1960). 
During the period of this investigation, July 1959 through May 1960, 
443 individuals were captured 946 times (Table IV). Of the four research 
areas, the relict area was the most producti ve, having a total of 227 in-
dividuals captured 513 times, followed by the moderately grazed pasture, 
where there were 98 individuals captured 267 times. On the streambank as-
sociation there were rerorded 68 individu als captured 98 times and in the 
shelterbelt there were 50 individuals captured a total of 68 times. 
In the relict area the small marmnals were found to be most abundant in 
July, decreasing during the winter months and rising again in the spring 
(Fig. 17). The moderately grazed pasture had a more constant abundance of 
small nammals w.i th minor fluctuations. However, the greatest abundance was 
in July, decreasing somewhat during the winter months (Fig . 18). The 
streambank trapping area had the greatest abundance in July, decreasin g in 
abundance during the following months (Fi g. 19). There was very little in-
crease of abundance in the spring, possibly due to the long length of t ime 
(from the middle of January to the last of March) when the snow remained 
drifted on the area. With this snow, food supplies were probably limited, 
causing considerable loss of indivi duals. The only species 'Which was cap-
tured in significant numbers after the melting of the snow was the white-
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Table IV. Species and number of small mammals captured on the four live 
traplines between July 1959 and May 1960 inclusive. I repre-
sents the number of individuals and C represents the number of 
captures. 
Relict Moderately Shelter- Stream-
area grazed belt bank 
asture 
S;eecies I C I C I C I C I C 
Deer mouse 72 171 6 10 1 1 79 182 
Western 
harvest mouse 29 45 32 39 6 7 67 91 
Cotton rat 97 224 26 98 ll 20 134 342 
Ground squirrel 9 32 22 lOL~ 2 2 33 138 
Prairie vole 18 28 11 15 15 24 44 67 
White-footed 
mouse 14 17 36 54 50 71 
Pocket mouse 2 13 1 1 3 14 
House mouse 1 1 16 21 16 19 33 41 
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Pocker mouse + + -+-
Ground SQIJ lrrel - - - Our mouse 
JAN '60 FEB 
V.tsttrn harvest mouse -
Pro1r1e vole - -
Fig. 17 o Monthly abundance of small mannnals on the 
relict area trapping plot . There was no 
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Ground sq1mrel - , - , Deer mouse , Prairie YOle - - . . - - Tolal -
Fig. 18 . Monthly abundance of small mammals on the 
moderately grazed pasture trapping area. 
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JAN. '60 FEB 
Fig. 19. Monthly abundance of small mammals on the 
streambank association trapping area. There 




footed mouse. The shel terbel t follovred the same pat tern as did the stream-
bank association. The greatest abundance of small mammals was found in 
July, decreasing during the following months and showing no spring increase 
(Fig. 20). The failure of a spring increase was possibly due to the same 
factor as was described for the streambank trapping area. 
On the four trapping areas it was found that there was a decrease in 
abundance from April to May (Figures 17, 18, 19 and 20). A possible ex-
planation for this is that there was an increase in rucculent vegetation 
for food which decreased bait acceptance during the May trapping period. 
Seasonal community preference was interpreted for those species cap-
tured on the relict area and moderately grazed pasture traplines (Tables V 
and VI). Explanation for interpreting these preferences can be found in 
the methods section and various species preferen ces will be explained 
throughout this section. 
Due to the small number of individuals being r ecaptured a significant 
number of times, meager information was tabulat ed on seasonal movements. 
However, those individuals captured four or more times, during the days of 
each month that the traps were in operation, were used to interpret seasonal 
movements. Distances for these movements were calrulated by usi ng the 
Pythagorean theorem, finding maximum distance moved between the two most 
distant points of capture. Table VII gives seasonal movements of those 
species of which individuals were recaptured enough t imes to obtain signif-
icant rerults. 
-~-· -
JULY '59 AUG SEPT. OCT NOV, JAN, '60 FEB. MAR 
Wlite•footad mouse - - - Cotton rol - • - • 
WHl•n honnt mouse- . • - Grcu,d 1q11irr11 • 
Fig. 20. Monthly abundance of small mammals on the 
shelterbelt trapping area. There was no 
trapping in January, February or March. 
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Table V. Corrmunity preference of small mannnals of the relict area. Positive signs 
indicate an abundance greater than the expected from a hypothesis of random 
distribution and negative signs represent an abundance less than expected. 
Differences were made only when they were significant at the five per cent 
level of confidence . Seasons are shown as: sp - spring; s - summer; 
f - fall; and w - winter . 
Community Big Little Western Mixed Weed bluestem bluestem wheatgrass grass 
Season sp s f w s:e s f w sp s f w sp s f w sp s f w 
Species 
Deer mouse + + 
Western 
harvest mouse + + + + 
Cotton rat + + - - - + + + + 
Ground squirrel + 
Prairie vole + + 
Pocket mouse No Preference 
Table VI. Comnn.mity preference of small mamm.als of the moderately 
grazed pasture. Positive signs indicate an abundance 
greater than the expected from a hypothesis of random 
distribution and negative signs represent an abundance 
less than expectedo Differences were made only when they 
were significant at the five per cent level of confidence. 
Seasons are shown as: sp - spring; s - summer; f - fall; 
and w - winter o 
Community Mixed Western Weed grass wheatgrass 
Season sp s f w sp s f w sp s f w 
Species 
Western 
harvest mouse + + + 
Deer mouse + 
Cotton rat - - - - - - + + + 
Prairie vole + 
Ground squirrel 
House mouse No Preference 
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Table VII. Seasonal average maximum distance moved of species captured on the four ecological 
areas. Distances are given in feeto Seasons are shown as: sp - spring; s - sununer; 
f - fall; and w - winter. 11A11 is the average maximum distance moved and 11 B11 is the 
number of individuals. 
Area Relict area Moderately Shelterbelt Streambank 
Grazed Pasture Association 
Season s;e s f w s;e s f w Sp s f w s;e s f w 
Species 
Deer mouse 135 143 173 A 
4 3 3 B 
Western 61 A 
harvest mouse 2 B 
Cotton rat 95 144 11.5 112 133 132 ll2 70 25 A 
15 9 5 1 4 4 1 3 1 B 
White-footed 150 45 A 
mouse 1 4 B 
Ground squirrel 175 239 156 71 A 
5 5 9 1 B 
Prairie vole 25 A 
1 B 
Pocket mouse 183 158 A 
1 1 B 
House mouse 50 A 
1 B 
Prairie Deer Mouse 
(Peromyscus maniculatus luteus, Wagner) 
The prairie deer mousE:. (Peromyscus maniculatus luteus) was abundant on 
the relict area except in September, December and February. However, it was 
captured in every month of the investigation. This was :in accordance with 
findings of Hall (1955), showing that deer mice are active throughout the 
year. During the study period 72 individuals were captured 171 times (Table 
IV). Black (1937), Brown (1946) and Cockrum (1952) commented on the abun-
dance and wide distribJ.tion of this species in Kansas. The late summer 
slump in September probably was due to the increase in insects for food 
creating a reluctance to mter traps (Fitch, 1954). In addition to insects 
the deer mouse eats many seeds, which are more abundant in the fall than in 
the summer. This may also be of :importance in accounting for the late sum-
mer drop of abundance (Martin, 1960). According to Jameson (1955) a decline 
in an abundance of deer mice is believed to be due to a lack of food and 
non-breeding, rather than mortality. This could be a possible explanation 
for the December and February decreases in abundance. 
In the relict area the deer mouse showed a sunnner preference for the 
little bluestem oommunity and a fall preference for the mixed-grass oommun-
ity (Table V) . Negative preference was shown toward the western wheatgra ss 
and little bluestem conmn.mities during the fall and toward the weed commun-
ity in the spring and summer. In all other cases no preference was shown. 
In the spring, on the relict area trapp:i.hg plot, the average maxinmm 
distance traveled by four individuals was 135 feet (Table VTI). The great-
est distance moved by one individual was JOO feet and the shortest distance 
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was 50 feet. During the SUlll!Iler the average maxim.um distance traveled was 
143 feet. Here the maximum distance traveled by one :mdi vidual was 250 feet 
and the shortest distance ,:as 50 feet . The average maximum distance trav-
eled by three indi vichals in the fall was 173 feet. One individual moved a 
maxinrum of 269 feet and the shortest individual movement was 150 feet. No 
individuals were captured a sufficient number of times to calculate a winter 
movement. 
Very few deer mice were taken on the moderately grazed pasture trapping 
area. Here individuals were captured only in July, February, March and 
April (Fig. 18). During the study period only six individuals were cap-
tured 10 times (Table IV). No explanation could be found for this small 
number captured except possibly reluctance to enter the traps. Not enough 
captures were made to calculate their movements for any of the four seasons. 
In the shelterbelt trapping area only one individual was captured one 
ti:roo and none was captured on the streambank trapping area (Table IV) • The 
one individual taken in the shelterbel t was captured in an end trap, just 
across the road from a small pasture. This indi victual could possibly have 
ventured into the trapping area and then back out again. 
The lack of deer mice in the wooded areas and their abundance in the 
two prairie habitats agrees with Dice (1923). He states that the deer 
mouse is oommon on the prairie and on rocky ground. 
Hispid Cotton Rat 
(Sigmodon hispidus texianus, Say & Ord) 
The hispid cotton rat (Sigmodon hispidus texianus) was the species 
which was captured the greatest total number of times. On all four 
trapping areas a total of 134 individuals was captured 342 times (Table 
IV). 
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The cotton rat has been extending its range into Kansas for several 
years. According to Cockrum (1948) this species was first recorded in 
Kansas by Baily in 1902. Since then they have been moving northward. 
Rinker (1942) stated that the extent and cause of t his movement is unlmown 
at present. The last few years before 1942 were a period of higher mean 
temperature and decreased rainfall in this area . These changes and other 
conditions resulting from it might possibly allQw an extension of the 
range of this species into areas where formerly a favorable habitat was 
not found. The cotton rat was first captured near Hays, Kansas in 1949 
(Martin, 1960). 
Cotton rats were abundant on the relict area and moderately grazed 
pasture and some were found in the shelterbelt until deep snow covered the 
trapping areas from February 20 to March 26. After February 20 no cotton 
rats were taken . These findings were in accordance with Martin (1960) 
where he stated a heavy cover of snow would almost completely deplete the 
cotton rat population. 
On the relict area 97 individuals were captured 224 times (Table IV). 
They were most abundant in July and dropped off duri ng the following 
months (Fig . 17) . They continued to decrease through October. Then, 
during November and December their abundance rose slightly, dropping off 
again in February. None were captured from February to the end of the 
investigation. 
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The cotton rat showed a preference for the western wheatgrass community 
in the summer and fall and for the weed community in all four seasons (Table 
V). Negative preference was shown by the cotton rat toward the big blue-
stem connnunity in the spring, summer and fall and no preference was shown 
toward this conmrunity in the winter. In the mixed-grass community negative 
preference was shown in the summer, fall and winter but no preference was 
shown in the spring. No preference was shown toward the little bluestem 
community in any of the four seasons. 
On the relict area trapping plot no individuals were captured a suf-
ficient number of times to calculate their movement. During the summer the 
average maximum move of 15 individuals was 95 feet. The maximum move of 
one individual was 212 feet and the minimum was 50 feet. In the fall the 
average maximum move of nine individuals was 144 feet. Here the greatest 
individual move was 403 feet and the shortest was 50 feet. The average 
maximum move during the winter was 115 fe , recorded from five individuals. 
The greatest individual move recorded was 206 feet and the shortest was 71 
feet. 
On the moderately grazed pasture 26 individuals were captured 98 times 
(Table IV). They were most abundant in July and dropped off during the fol-
lowing months (Fig. 18). The last captures were made in February and from 
then until the end of the investigation no individuals were taken (Fig. 18). 
Preference was shov,m for the weed comnunity during the summer, fall 
and winter in the moderately grazed pasture (Table VI). Negative prefer-
ence was shO'V'm. toward the mixed-grass and western wheatgrass conmunities 
during the same three seasons. No preference was shown toward any of the 
three communities during spring. 
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The average maximum distance traveled was 112 feet during the spring 
(Table VII). This was from only one individual. The average maximum dis-
tance traveled by four individuals during the summer was 133 feet (Table 
VII). The maximum distance was 212 feet and the mini.rrn.un was 71 feet. Dur-
ing the fall months the average maximum distance traveled was 132 feet, 
calculated from four individuals (Table VII). The greatest distance covered 
by an individual was 180 feet and the shortest was 71 feet. During the 
winter months only one individual was captured a sufficient number of times 
to calrulate its movements. This individual moved a distance of 112 feet 
(Table VII) • 
In the shelterbelt trapping area 11 cotton rats were captured 20 times 
(Table IV). They showed the greatest abundance in August and fluctuated 
slightly from then until December (Fig. 20) . No individuals were captured 
from December through the remainder of the investigation . The lack of cap-
tures in February was possibly due to the drifting of the snow on the area 
in January, which remained there until the end of March (Table II). 
During the summer three individuals were captured enough t imes to cal-
culate their movements. The average maximum distance moved dur i ng this 
season was 70 feet. The greatest distance moved by an individual was 103 
feet and the shortest distance was 50 feet. In the fall only one indi vi-
dual was captured enough times to calculate its movements. Its maximum 
move was 25 feet. 
So 
Average maximum movements in the shelterbelt were oonsiderably shorter 
than those recorded for the two prairie habitats. This was possibly due to 
the narrowness of the trapping area. 
No cotton rats were taken on the streambank trapping area (Table IV). 
The findings on the movements were somewhat in accordance with Stickel 
and Stickel (1949). They recorded ten adult males and all juvenile males 
had travel records of less than 200 feet. However, two males moved more 
than 200 feet (one 242 and another 279 feet). The maximum distance re-
corded for a female ootton rat was 9h feet. 
Western Harvest Mouse 
(Reithrodontorey-s megalotis duchei, Baird) 
The western harvest mouse (Reithrodontorey-s megalotis duchei) was re-
presented in the relict area by 29 individuals being captured h5 times 
(Table IV). The individuals captured were most abundant in the spring, 
which was probably due to bait acceptance rather than density (Fitch, 1958). 
During the fall, weed seed probably furnished sufficient food. 
The harvest mouse showed a preference toward the weed comnunity during 
the spring, summer and fall (Table V). Preference was also shown for the 
western wheatgrass conmunity during the summer. Negative preference was 
shown toward the mixed-grass connnunity during the sunnner . Negative prefer-
ence was shown toward the mixed-grass community during the summer. No 
preference was indicated toward the big bluestem and littJ.e bluestem com-
munities. 
Spring was the only season when individuals were captured a sufficient 
number of times to calculate their movements. The average maximum distance 
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moved by two individuals was 61 feet . The greatest distance moved by an in-
dividual was 71 feet and the shortest distance was 50 feet. 
On the moderately grazed pasture trapping area, 32 individuals were 
captured 39 times (Table IV). Abundance was low from July through October, 
but in November their abundance reached a peak, then dropped off slightly 
and remained somewhat constant (Fig. 18). This type of cycle was possibly 
due to bai t acceptance rather than density (Fitch, 1958). During the sum-
mer and fall they seemed less attracted to bait, probably because of the 
abundance of preferred natural foods. 
During the spring and fall the harvest mice showed a preference toward 
the western whea t grass comnuni ty (Table VI). A preference was shovm for 
the weed conmunity during the winter. This was possi bly due to the added 
protection created by the larger vegetat ion and a greater amount of food in 
this community . A negative preference was shown toward the western wheat-
grass and weed communities in the spring and the mixed-grass community in 
the summer. 
No individuals were captured a sufficient number of times to cal cul a t e 
their movements. 
On the shelterbelt trapping area six harvest mice were captured seven 
times. These findings seem to agree with others (Black, 1937; Fitch, 1958; 
and Hall, 1955) that the harvest mouse prefers the prai r i e habitats. 
No harvest mice were taken on the streambank t rapping area (Table IV). 
Prairie Vole 
(Microtus ochro~aster :baydeni, Wagner) 
The prairie vole was captured on all the ecological habitats under in-
vestigation except the shelterbelt. On these three areas a total of 44 
individuals were captured 67 times (Table IV). Populations of the deer 
mouse were more adaptable to changes in environmental conditions and fluc-
tuated less violently than voles (Jameson, 19.55). Such results were sup-
ported for these two species in the study areas. One possible factor in 
regulating the abundance of voles was the cotton rat population, which de-
pressed the abundance of voles (Martin, 1960). 
On the relict area, 18 individuals were captured 28 times (Table IV). 
No individuals were captured on the area until November (Fig. 17). Before 
this, none had been captured on this area since September 1957 (Martin, 
1960). The prairie vole did not reach its peak in abundance until March, 
after the disappearance of the cotton rats. From this time until the end 
of the investigation their abundance remained fairly constant. 
On the relict area the prairie vole indicated a s:i:iring :i:ireference for 
the western wheatgrass community, which was previously reported by Martin 
(1960) (Table V). A preference for the big bluest em community was shown 
for the summer. Negative preference was shown toward the weed coimllunity 
during the spring and no preference was shown for either the mixed-grass 
or little bluestem comnunities. 
No individuals were captured a rufficient number of times to calculate 
the prairie vole's movements on the relict area trapping plot . 
Eleven individuals captured 15 times were recorded for the moderately 
grazed pasture trapline (Table IV) . Individuals were captured in all 
months of trapping except July and September. However, the greatest abun-
dances were not recorded until spring, when the cotton rat population was 
low or depleted (Fig. 18). 
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In the three communities of the moderately grazed pasture the prairie 
vole indicated a spring preference for the western wheatgrass comnnmity and 
a spring negative preference toward the mixed-grass community (Table VI). 
No preference was shown for the weed community. 
No individuals were captured enough times to make significant calcula-
tions of the movements on the moderately grazed pasture. 
On the streambank trapping area 15 individuals were captured 24 times 
(Table IV). Individuals were captured from July through December, with 
very little fluctuation in abundance (Fig. 19). After December no indivi-
duals were taken. This could have been due to the snow remaining on the 
area from mid-January until the latter part of March (Table II). This snow 
could have almost depleted the popilation of prairie voles. 
Only one individual was captured enough times to calculate its move-
ments. This individual traveled a maximum of 25 feet (Table VII). 
Thirteen-lined Ground Squirrel 
(Spermophilus tridecemlineatus arenicola, Mitchell) 
The thirteen-lined ground squirrel (Spermophilus tridecemlineatus 
arenicola) was a prominent part of the summer fauna, going into hibernation 
during the winter months. Ground squirrels were captured on all of the 
four study plots, except the streambank. A total of 33 individuals were 
captured 138 times (Table IV). 
On the relict area trapping plot, ground squirrels were most abundant 
in the fall (Fig. 17). They disappeared in October and did not reappear 
until April. No individuals were captured in May, the last month of the 
investigation, and no explanation for their disappearance, except reluc-
tance to enter the traps, could be found. 
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The ground squirrel showed a preference for the mixed-grass community 
on the relict area (Table V). These findings are in accordance with ~1a.rtin 
(1960). 
Summer was the only time when individuals were captured enough times 
to obtain significant data on their movements. Five individuals moved an 
average ma.xinru.m distance of 175 feet (Table VII). The greatest distance 
moved by any individual was 364 feet and the shortest distance was 50 feet. 
On the moderately grazed pasture, 22 individuals were captured 104 
times (Table IV). As in the relict area, they had a high abundance in the 
summer and fall (Fig. 18). Individuals disappeared from the trapping area 
in November and were not captured again until March. Their greatest abun-
dance for the time of the investigation was in April. 
No positive community preference was found for the ground squirrel on 
the moderately grazed pasture. How·ever, it was noticed that the largest 
percentage of the individuals were captured in the mixed-grass community. 
A summer negative preference was found toward the western wheatgrass and 
weed communities (Table VI). 
During the spring the average maximum distance move of five individuals 
was 239 feet (Table VII). The greatest move by one individual was 474 feet 
and the shortest distance traveled was 71 feet. The average maximum dis-
tance moved in summer, calculated from nine individuals, was 156 feet. The 
maximum distance moved by one individual was 292 feet and the minimum was 
50 feet. During the fall only one individual was captured enough times to 
calculate significant data. This individual traveled a maximum of 71 feet. 
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On the shelterbelt study area only two individuals were captured two 
times (Table IV). These :individuals possibly strayed into the shelterbelt 
from the prairie vegetation located on the east side. 
White-footed Mouse 
(Peromyscus leucopus aridulus, Rafinesque) 
The white-footed mouse was captured only along the streams and in 
wooded areas. This is in agreement with numerous investigators (e.g., Hall 
and Kelson, 1959; Sprague, 1939; Hibbard, 1944). Hibbard (1937) seems to 
believe this is due to the more humid environment :in these habitats. How-
ever, Dice (1922) found the white-footed mouse in the forest and the prairie 
deer mouse in the open fields of the same area but failed to find any dif-
ferences in their requirements for water, food, temperature or air humidity 
sufficient to be the basis of these habitat preferences. 
In agreement with Fitch (1958), it was found that these mice seem to 
have a very good sense of direction. When individuals were released from 
the live trap they seemed to go directly to shelter through a familiar 
route. One :individual when released scampered across the ground directJ.y 
to an American elm tree, climbed about two feet up the trunk and disappeared 
into a small hole. 
White-footed mice were captured only on the streambank and shelterbelt 
study areas. On these two areas a total of 50 :individuals were captured 71 
times (Table IV). 
On the shel terbel t trapp:ing area lh :individuals were captured 17 times 
(Table IV). Only one individual was captured enough t:imes to calculate its 
movements. These captures were made for the summer season and the maximum 
distance moved was 150 feet (Table VII). 
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On the streambank study plot 36 individuals were captured .54 times 
(Table IV). The average maximum distance moved by four animals was 45 feet 
(Table VII). The greatest distance moved by one individual was 56 feet and 
the shortest distance was 25 feet. 
Coarse-haired Pocket Mouse 
(Perognathus hispidus paradoxus, Baird) 
The coarse-haired pocket mouse (Perognathus higpidus paradoxus) was 
captured only on the relict area study plot and the streambank study area. 
Only one individual was captured one time on the streambank study area 
(Table IV). This individual was captured in a trap located in a weedy area 
near a cultivated field. 
On the relict area study plot two individuals were captured 13 times 
(Table IV). These captures were all made in August, September and October. 
There was no community preference found for this species. 
All movements were recorded from one individual. In the summer season 
it was found that the maximum distance moved was 183 feet and in the fall 
season the maximum distance traveled was 158 feet (Table VII). 
House Mouse 
(Mus musculus, Linnaeus) 
The house mouse (Mus musculus) was captured in all ecological habitats 
except the relict area study plot . Thirty-three house mice were captured 
41 times (Table IV). On the moderately grazed pasture trapline only one 
individual was captured once (Table IV) . This individual was possibly car-
ried in by a vehicle or in some other manner and will not be considered 
further. 
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On the shelterbelt study area 16 house mice were captured 21 times 
(Table IV). They were most abundant in July and fluctuated considerably 
from then until November, when the last individuals were taken (Fig. 20). 
These individuals could have moved from the shelterbelt to the college farm 
machine sheds, which were some 500 feet away. This is in agreement with 
Fitch (1958 ), where he states that a house mouse was captured in a building, 
carried 860 feet away and released. The next day the individual was re-
captured in the same building. Another explanation for this depletion in 
population which is also in agreement with Fitch (1958) is that they were 
killed by the severe winter weather. 
Only one house mouse was captured a sufficient number of times to 
calculate movements. This individual was captured in the summer season 
and traveled a maximum distance of 50 feet. 
On the streambank study area 16 individuals were captured 19 times 
(Table IV). Here the house mouse reached its peak in abundm ce during 
August and September (Fig . 19). The last individuals were taken in October 
and there were no specimens captured again until April. Probably the cold 
weather and heavy cover of snow during the winter months almost completely 
depleted the area of the house mouse. 
S Y AND CO LUSION 
The primary purpose of this investi ati n was t stu 
changes of distribution, activity and species com ositi 1 f 
of four different ecological sites near Hays Kansas. Tl es 
a non-grazed native prairie (relict area); a moderately grazed ~tu 
shelterbelt; and a streamba.nk association. 
Live traps were used in this investigation so that individual 
be marked for identification, released and recaptured to obtain th d ta 
desired . 
The use of climatological data was found to be very helpful in explu:Ln-
ing some of the results obtained. The large amount of snow received du· 
the winter and spring and the length of time which this snow remained on 
the ground seemed to have considerable effects upon the abundance of some 
of the small mammals . 
In all f our of the ecological areas under investigation it vra.s found 
that the small mammals were most abundant during the summer season . On o.11 
areas except the moderately grazed pasture there was a decrease in tho 
abundance of the small mammal populations during the fall and a low was 
reached during the winter and early spring (February). The populations of 
the moderately grazed pasture remained more or less constant, wHh only 
minor fluctuations, throughout all the four seasons . A possible reason for 
this was the increase in the abundance of western harvest mice during th 
winter and spring months . This increase was probably due to bait accept-
ance rather than population density (Fitch, 1958). On the shelterbelt and 
streambank trapping areas there was no great spring increase ln the abun-
dance of the small ma.mma.ls from the winter low. The snow drifts whi ch re-
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mained on the areas from the middle of January to the last of March possibly 
depleted much of the small mammal populations . 
It was found that the cotton rat was most active duri ng the summer, 
decreased in abundance during the fall and winter and disappeared completely 
in the early spring. The disappearance of the cotton rat in early spring 
was probably due to the snow remaining on the ground for a great length of 
time during February and March . These findings were in agreement with Mar-
tin (1960). 
In general, the cotton rat seemed to prefer the weed con:nnunities. 
On the relict area the prairie deer mouse was active throughout all 
seasons. However, they were found to be most abundant during the fall and 
spring seasons. The number of captures was small on the moderately grazed 
pasture study plot . Here the prairie deer mouse was most active during the 
spring and summer seasons. Only one prairie deer moose was captured on the 
shelterbelt study area and none were taken on the streambank association. 
Sunnner preference was indicated by the prairie deer mouse for the lit-
tle bluestem community of the relict area and western wheatgrass community 
of the moderately grazed pasture . 
The prairie vole was captured during all seasons on the moderately 
grazed pasture sttidy area, but were most active in the spring. Prai rie 
voles were not taken in the relict area until November and they reached 
their peak of abundance during the spring . A possible reason for the ab-
sence and low abundance of the prairie vole during the summer, fall and 
winter, with an increase of the population in the spring, could be the pre-
sence of the cotton rat . Martin (1960) found that whenever the cotton rat 
population was high the prairie vole population was low and with the disap-
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pearance of the cotton rat the prairie vole population increased. On the 
streambank study area the prairie vole was most abundant during the summer 
and fall and decreased during the winter. No individuals were captured in 
the spring. 
The prairie vole indicated a spring preference for the western wheat-
grass connnunity on both prairie habitats and a summer preference for the 
big bluestem community on the relict area. 
The western harvest mouse was found to be active throughout all sea-
sons. On the relict area and moderately grazed pasture they were found to 
be most abundant in the spr:ing of the year. On the shelterbelt study area 
few individuals were captured and no conclusion could be made concerning 
the season in -which they were most active. 
The western harvest mouse showed a preference for the western wheat-
grass conmru.ni ty in the summer and for the weed community during the spring, 
summer and fall on the relict area study plot. In the moderately grazed 
pasture a preference was indicated toward the western wheatgrass community 
in the spring and fall and the weed community during the winter. 
The ground squirrel, being a hibernating marmna.l, was most active on 
the two prairie habitats during the spring and summer. No individuals were 
captured during tbe winter season. On the shel terbel t study area only two 
individuals were captured, so no peak of activity could be indicated for the 
ground squirrel in this area. 
On the relict area study plot the ground squirrel showed a preference 
for the mixed-grass community during the summer, but on the moderately 
grazed pasture no preference was shown. 
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Only three pocket mice, two on the relict area and one on the stream-
bank association, were captured and no conclusion could be made from this 
meager information. 
The white-footed mouse was captured on only the streambank and shelter-
belt study areas. 
On the streambank study area the white-footed mouse was the most abun-
dant small mammal. They were found to be most active in the sunnner, de-
creasing during the fall and winter and increasing during the spring. On 
the shelterbelt study plot the white-footed mouse was most active during 
the swmn.er months , decreasing in abundance during the fall and winter and 
failing to show a spring increase in abundance. 
The house mouse was captured on all four ecological areas except the 
relict area study plot. Only one individual was taken in the moderate;:I.y 
grazed pasture. On the shelterbelt study area the house mouse was the most 
abundant small mammal. This was possibly due to the shelterbelt being lo-
cated near the college farm maintenance buildings. They would venture from 
the buildings to the shelterbelt. In this area the house mouse was most a-
bundant during the summer and decreased in the fall. 
In the streambank association the house mouse was most active during 
the sunnner. The last individuals taken were captured in October and none 
were taken again until April, when only one individual was captured. No 
spring increase was shown for the house mouse. 
Only meager information on seasonal movements was found and no attempt 
will be made to conclude the findings. This limited information could pos-
sibly be helpful to other investigators interested in this type of study. 
To obtain a comparison of seasonal movements by small mammals a greater 
length of time would be needed than was used for this study. 
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